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(54) ELECTRO-OPTIC DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an electro-optic 
device having good display quality with a high aperture 
ratio by increasing the number of the electrodes to be 
multiplexed. 

SOLUTION: Plural scanning electrodes 16 formed in a 
stripe form are formed along a row direction on a front 
glass substrate 13 side and drive electrodes 14A, 14B 
and 14C constituting three groups are formed along a 
column direction on a rear glass substrate 12 side. 
Inter! ay er insulating films 18 are formed on the 
opposite inner flank of the rear glass substrate 12 
formed with the drive electrodes. Respective three pixel 
electrodes 15A, 15B and 15C are formed along the 
column direction on the surfaces of the interlayer 
insulating film 18 of the regions where the drive 
electrode groups face the scanning electrodes 16. The 
drive electrodes 14A, 14B and 14C corresponding to 
these pixel electrodes 15A, 15B and 15C are connected 
via through-holes 19A, 19B and 19C formed on the 
interlayer insulating films 18. Since the aperture ratio 
of the pixel electrodes 15 can be greatly improved and 
the number of the drive electrodes can be increased by 
such constitution, the drive controllability and the 



display quality can be improved. 
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PROBLEM TO BE SOLVED: To provide an electro-optic 
device having good display quality with a high aperture 
ratio by increasing the number of the electrodes to be 
multiplexed. 

SOLUTION: Plural scanning electrodes 16 formed in a 
stripe form are formed along a row direction on a front 
glass substrate 13 side and drive electrodes 14A, 14B 
and 14C constituting three groups are formed along a 
column direction on a rear glass substrate 12 side. 
Interlayer insulating films 18 are formed on the opposite 
inner flank of the rear glass substrate 12 formed with the 
drive electrodes. Respective three pixel electrodes 15A, 
15B and 15C are formed along the column direction on 
the surfaces of the interlayer insulating film 18 of the 
regions where the drive electrode groups face the scanning electrodes 16. The drive 
electrodes 14A, 14B and 14C corresponding to these pixel electrodes 15A, 15B and 15C are 
connected via through-holes 19A, 19B and 19C formed on the interlayer insulating films 18. 
Since the aperture ratio of the pixel electrodes 15 can be greatly improved and the number of 
the drive electrodes can be increased by such constitution, the drive controllability and the 
display quality can be improved. 
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CLAIMS 



[Claim(s)] 

[Claim 1] At least one side has permeability to the light for a display among the 1st substrate and the 
2nd substrate which carry out phase opposite and make a pair. The 1st electrode which constitutes a 
group from two or more [ it is mutually parallel to the opposite inside side of the 1st substrate of the 
above along the predetermined direction ] Two or more groups, Two or more 2nd parallel electrodes are 
formed, the direction which is mutually formed in abbreviation parallel and intersects the 1st electrode 
of the above in the opposite inside side of the 2nd substrate of the above meeting mutual - 
abbreviation - It is electro-optics equipment with which the opto-electronics-material layer intervened 
between the 1st substrate of the above, and the 2nd substrate of the above. A layer insulation film is 
formed in the opposite inside side of the 1st substrate containing the 1st electrode of the above of the 
above. On the front face of the aforementioned layer insulation film in each intersection position with 
the group of the 2nd electrode of the above, and the 1st electrode of the above While being arranged and 
forming the group of the 1st electrode of the above which constitutes the aforementioned group, and the 
pixel electrode of the same number so that it may counter with the 2nd electrode of the above, and the 
group of the aforementioned pixel electrode making a train along the extension direction of the group of 
the 1st electrode of the above Electro-optics equipment characterized by connecting those to which it 
corresponds of the group of the aforementioned pixel electrode, and the groups of the 1st electrode of 
the above, respectively through the through hole formed in the aforementioned layer insulation film in 
each aforementioned intersection position. 

[Claim 2] The aforementioned opto-electronics-material layer is electro-optics equipment according to 
claim 1 characterized by being liquid crystal. 

[Claim 3] It is electro-optics equipment according to claim 2 which the aforementioned pixel electrode 
is formed with a conductive material which has reflection nature to the light for a display, and is 
characterized by the 2nd substrate of the above and the 2nd electrode of the above having permeability 
to the light for a display. 

[Claim 4] The aforementioned pixel electrode, the aforementioned layer insulation film, the 1st 
electrode of the above, the 1st substrate of the above, the 2nd substrate of the above, and the 2nd 
electrode of the above are electro-optics equipment according to claim 2 characterized by having a 
lighting means behind the 1st substrate of the above while having permeability to the light for a display. 
[Claim 5] It is electro-optics equipment according to claim 1 to 4 which the 1st electrode of the above is 
a drive electrode, and is characterized by the 2nd electrode of the above being a scanning electrode. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to electro-optics equipments 
which have the electrode structure by which multiplex matrix composition was carried out, such as a 
liquid crystal display and an electroluminescence (EL) displ ay, in more detail about electro-optics 
equipment. 
[0002] 

[Description of the Prior Art] Conventionally, as electro-optics equipment with which multiplex matrix 
composition of the electrode was carried out, the liquid crystal display 1 of double matrix composition 
as shown in drawing 8 - drawing 10 is known. The E-E cross section of drawing 8 and drawing 10 of the 
plan in which drawing 8 shows the electrode pattern of a liquid crystal display, and drawing 9 are the F- 
F cross sections of drawing 8 . As shown in drawing 9 and drawing 10 , this liquid crystal display 1 has 
the glass substrates 2 and 3 which carry out phase opposite. 

[0003] Two or more pairs of drive electrodes 4 A and 4B which extended in the direction which travels 
through a viewing area are formed in the glass substrate 3 in a glass substrate 2, and the field which 
counters in parallel. These drive electrodes 4A and 4B are formed with a conductive material which has 
light reflex nature, such as aluminum. As shown in drawing 8 , drive electrode 4A is formed in the 
abbreviation ctenidium configuration where rectangle-like pixel polar-zone 4AP and electrode line part 
4AL with narrow width of face have been arranged by turns along the extension direction, and 
irregularity is formed towards drive electrode 4B which makes a pair. That is, a crevice is equivalent to 
the portion in which electrode line part 4AL was formed, and heights are equivalent to the portion in 
which pixel polar-zone 4AP was formed. Similarly, electrode line part 4BL with narrow rectangle-like 
pixel polar-zone 4BP and width of face is formed in the abbreviation ctenidium configuration arranged 
by turns along the extension direction so that irregularity may be made towards drive electrode 4 A to 
which drive electrode 4B also makes a pair. The drive electrodes 4A and 4B which make these couples 
are arranged so that pixel polar-zone 4AP and electrode line part 4BL may counter, and pixel polar-zone 
4BP and electrode line part 4AL may counter, and it may become intricate by turns. At least, the 
orientation film 5 covers the whole viewing area, and is formed in the field in which the drive electrodes 
4A and 4B in this glass substrate 2 were formed. 

[0004] On the other hand, two or more parallel scanning electrodes 6 which cross a viewing area along 
the direction which intersects the above-mentioned drive electrodes 4A and 4B are formed in the glass 
substrate 2 in a glass substrate 3, and the field which counters. In addition, these scanning electrode 6 is 
formed with transparent conductivity material, such as ITO (indium tin oxide). As shown in drawing 8 , 
the scanning electrode 6 is set as two adjoining pixel polar-zone 4APs, 4BP, and a width-of-face size 
that counters to the drive electrodes 4 A and 4B which make each pair by the side of a glass substrate 2. 
At least, the orientation film 7 covers the whole viewing area, and is formed in the glass substrate 2 and 
the field which counters containing the scanning electrode 6 in this glass substrate 3. 
[0005] And liquid crystal 8 is closed by the opening by which the sealant which is not illustrated so that 
a viewing area may be surrounded is arranged and formed, and is formed by both the glass substrates 2 
and 3 and the sealant between the glass substrate 2 which counters, and 3, and profile composition of the 
liquid crystal display 1 is carried out. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in order to receive restrictions with the width-of- 
face size of electrode line part 4BL and 4AL which the width-of-face size of pixel polar-zone 4AP and 
4BP which counters the scanning electrode 6, and which adjoins mutually counters in the above- 
mentioned liquid crystal display 1 since it is the electrode structure which becomes intricate mutually 
using the shape of toothing of the drive electrodes 4 A and 4B, it was difficult to enlarge a numerical 
aperture further. Moreover, when it was going to enlarge the numerical aperture, about electrode line 
part 4AL and 4BL, a thin kink colander was not obtained but there was a trouble that the electric 
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resistance of the drive electrodes 4A and 4B became large. Moreover, it was structurally difficult to 

consider as the multiplex matrix composition in which the drive electrode which makes three or more 

groups counters the same scanning electrode by three or more pixel polar zone with such electrode 

structure. Furthermore, there was a trouble that the liquid crystal 8 between electrode line part 4AL, 

4BL, and the scanning electrode 6 drove, and an unnecessary display was performed. 

[0007] Then, the technical problem which this invention tends to solve is in the point what means should 

be provided, in order to be able to make a numerical aperture high and to obtain the good electro-optics 

equipment of display quality moreover, while being able to increase the number of electrodes 

multiplexed. 

[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the means 
provided by this invention At least one side has permeability to the light for a display among the 1st 
substrate and the 2nd substrate which carry out phase opposite and make a pair. The 1st electrode which 
constitutes a group from two or more [ it is mutually parallel to the opposite medial surface of the 1st 
substrate along the predetermined direction ] Two or more groups, Two or more 2nd parallel electrodes 
are formed, the direction which is mutually formed in abbreviation parallel and intersects the 1st 
electrode at the opposite medial surface of the 2nd substrate - meeting — mutual ~ abbreviation — It is 
electro-optics equipment with which the opto-electronics-material layer intervened between the 1st 
substrate and the 2nd substrate. A layer insulation film is formed in the opposite medial surface of the 
1st substrate containing the 1st electrode. On the front face of the layer insulation film in each 
intersection position with the group of the 2nd electrode and the 1st electrode While being arranged and 
forming the group of the 1st electrode which constitutes a group, and the pixel electrode of the same 
number so that it may counter with the 2nd electrode, and the group of a pixel electrode making a train 
along the extension direction of the group of the 1st electrode It is characterized by connecting those to 
which it corresponds of the group of a pixel electrode, and the groups of the 1st electrode, respectively 
through the through hole formed in the layer insulation film in each intersection position. 
[0009] According to this invention of such composition, the 2nd electrode and two or more pixel 
electrodes which counter are arranged on the front face of the layer insulation film of the position where 
the 1st electrode which makes a group, and the 2nd electrode cross. Since the 1st electrode 
corresponding to these pixel electrode is connected to the pixel electrode through the through hole 
formed in the layer insulation film, It becomes possible for the formation space of a pixel electrode not 
to be regulated by the formation space of the 1st electrode, and to be able to bring pixel electrode area 
close to the area (area which divided the area of a viewing area by the total number of pixels) of a pixel 
formation field, namely, to realize a high numerical aperture. In addition, in this invention, since a pixel 
electrode is not influenced of the 1st electrode, the configuration of a pixel electrode can be set up 
freely. Moreover, it is structurally easy to carry out two or more (3 or more [ Especially ]) formation of 
the pixel electrode for the 1st electrode within the width-of-face size of a pixel electrode in the 
intersection position (on a layer insulation film) of the group of the 2nd electrode and the 1st electrode, 
and multiplexing of a matrix can be attained. Furthermore, since the 1st electrode is formed in the 
bottom of a layer insulation film, it can prevent that the 1st electrode gives an electro-optics operation to 
an opto electronics material directly, and improvement in display quality can be aimed at. 
[0010] Moreover, as for this invention, it is desirable to make liquid crystal intervene between the 1st 
substrate and the 2nd substrate as an opto-electronics-material layer. Thus, by using liquid crystal as an 
opto electronics material, a numerical aperture can realize the good high liquid crystal display of display 
quality. 

[001 1] furthermore, the thing for which this invention is formed with a conductive material into which a 
pixel electrode has reflection nature to the light for a display, and the 2nd substrate and the 2nd electrode 
have permeability to the light for a display — things are desirable According to this invention of such 
composition, multiplex matrix-ization of a reflected type liquid crystal display can be made easy. Since 
each 1st electrode which constitutes the group of the 2nd electrode and the 1st crossing electrode is 
connected to the pixel electrode of an intersection position, by namely, the thing for which voltage 
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impression is alternatively performed to the 1st predetermined electrode Electric field can be generated 
between the 2nd electrode and a predetermined pixel electrode, and the liquid crystal which intervenes 
between these 2nd electrodes and a pixel electrode can be driven. Especially, in this invention, since it 
does not have the operation to which the 1st electrode changes the orientation of liquid crystal directly 
since the 1st electrode is formed in the bottom of a layer insulation film, it can prevent that the 
unnecessary reflected light arises in a proper display, and display quality can be improved. 
[0012] Moreover, this invention can realize the penetrated type liquid crystal display of multiplex matrix 
composition by having a lighting means behind the 1st substrate while a pixel electrode, a layer 
insulation film, the 1st electrode, the 1st substrate, the 2nd substrate, and the 2nd electrode have 
permeability to the light for a display. Specifically, a silicon oxide (SiOx), a silicon nitride (SiNx), and 
post-wiring can be formed by ITO, and the 1st substrate can be formed [ a pixel electrode ] for ITO and 
a layer insulation film by transparent glass and transparent synthetic resin. 

[0013] Furthermore, as for this invention, it is desirable that the 2nd electrode is a scanning electrode 
and the 1st electrode is a drive electrode. According to this invention of such composition, the number 
of drive electrodes can be increased without making the number of scanning electrodes increase, and 
drive control can realize easy and high definition electro-optics equipment. 
[0014] 

[Embodiments of the Invention] It explains based on the operation form which shows the detail of the 
electro-optics equipment concerning this invention hereafter to a drawing. 

[0015] (Operation form 1) Drawing 1 - drawing 3 show the operation form 1 which applied the electro- 
optics equipment concerning this invention to the reflected type liquid crystal display. 3-fold matrix 
composition of the liquid crystal display of this operation form 1 is carried out. In addition, the plan in 
which drawing 1 shows the electrode structure of the liquid crystal display of this operation form 1, the 
cross section with which drawing 2 is equivalent to the A-A cross section of drawing 1 , and drawing 3 
</A> are the cross sections equivalent to the B-B cross section of drawing 1 . 

[0016] As the liquid crystal display 1 1 of this operation gestalt 1 is shown in drawing 2 and drawing 3 It 
has the back glass substrate 12 as the 1st substrate of the couple which counters, and the front glass 
substrate 13 as the 2nd substrate. The front glass substrate 13 of the back glass substrate 12, and the 
drive electrode 14 (14A, 14B, 14C) of two or more groups as the 1st electrode mutually formed in the 
field side which counters in parallel along the direction of a train (direction shown by the drawing 1 
Nakaya mark y), the reflective pixel electrode 15 (15 A and 15B -) connected to this drive electrode 14 
15C is prepared and two or more scanning electrodes 16 as the 2nd electrode which extended along with 
the line writing direction (direction shown by the drawing 1 Nakaya mark x), and was formed in the 
back glass-substrate [ of the front glass substrate 13 ] 12 and field side which counters in parallel are 
formed. Profile composition of the liquid crystal 17 is closed and carried out between these after glass 
substrate 12 and the front glass substrate 13. 

[0017] Here, the composition by the side of the back glass substrate 12 is explained concretely. 
Although the back glass substrate 12 was used as a back substrate with this operation gestalt 1, a glass 
substrate 12 does not need to be transparent after this, the drive electrodes 14A, 14B, and 14C which 
were formed in the opposite medial surface (the front glass substrate 13 and field which counters) of a 
glass substrate 12 in parallel along the direction of a train (the arrow y in drawing shows) after this as 
shown in drawing 1 and which make every three groups - two or more groups - it is formed in parallel 
mutually In addition, the interval is set up so that the drive electrodes 14 A, 14B, and 14C which 
constitute a group from this operation gestalt 1 may be settled in the bottom of the reflective pixel 
electrode 15 which is located in a line in the direction of a train and which carries out a postscript. Thus, 
the layer insulation film 18 has accumulated on predetermined thickness so that these drive electrode 14 
may be covered in the opposite medial surface of the back glass substrate 12 with which the drive 
electrode 14 was formed in the shape of a stripe. In addition, a silicon oxide (SiOx), a silicon nitride 
(SiNx), etc. which are alike, for example and are formed as this layer insulation film 18 can be used. 
[0018] And on this layer insulation film 18, two or more trains of the reflective pixel electrode 15 are 
mutually formed in parallel by the arrangement explained below. That is, the reflective pixel electrode 
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15 arranged on the layer insulation film 18 is formed so that a train may be made on the front face of the 
layer insulation film 18 along the extension direction (the direction of a train, the direction of arrow y) 
of the group (14A, 14B, 14C) of each drive electrode 14. Consequently, to the scanning electrode 16 
formed in parallel with the front glass-substrate 13 side, the train of each reflective pixel electrode 15 
has countered so that it may cross through liquid crystal 17 etc. (rectangular cross). It is countered and 
arranged so that the group of three reflectiv^pivel ele ptrodq ^ ISA. }5B. and 15C may be settled within 
the width of face of each scanning electm<j ej/] among the trains of the reflective pixel electrode 15 
arranged in the direction of a train. Thus, three reflective pixel electrodes 15 A, 15B, and 15C which 
make a group are arranged in the position where the scanning electrode 16 and the train of the reflective 
pixel electrode 15 cross, respectively. Repeating the order of three reflective pixel electrodes 15 A, 15B, 
and 15C which counter the sequential-scanning electrode 16, the train of the reflective pixel electrode 15 
is set up so that it may travel through a viewing area along the direction of a train. 
[0019] These reflective pixel electrodes 15 A, 15B, and 15C are connected with the drive electrode 14 
which corresponds, respectively through the through hole 19 formed in the layer insulation film 18 to 
three drive electrodes 14 A, 14B, and 14C formed in the bottom of the layer insulation film 18. 
Specifically, reflective pixel electrode 15A is connected to drive electrode 14A through through hole 
19A, reflective pixel electrode 15B is connected to drive electrode 14B through through hole 19B, and 
reflective pixel electrode 15C is connected to drive electrode 14C through through hole 19C. 
[0020] In addition, in order to consider as the structure of connecting the ground drive electrode 14 and 
the reflective pixel electrode 15 through the through hole 19 formed in the layer insulation film 18 in 
this way the predetermined position (inside of each pixel electrode field) of the layer insulation film 1 8 - 
- photo lithography technology and etching technology — using - a through hole 19 ~ opening ~ 
carrying out - each drive electrode 14 (14A — ) the material metal (for example, aluminum --) which 
constitutes the reflective pixel electrode 15 after making 14B and 14C expose After performing 
deposition of a up to [ the embedding of a through hole 19, and the layer insulation film 18 ] for silver, 
chromium, etc. using a spatter etc., it can form by performing patterning of the reflective pixel electrode 
15 using photo lithography technology and etching technology. Moreover, after embedding in a through 
hole 19 and forming a plug, a pixel electrode material is made to deposit on the layer insulation film 18, 
and, subsequently patterning of the pixel electrode 15 may be performed. In addition, patterning of this 
pixel electrode 15 (15A, 15B, 15C) can raise a pixel numerical aperture by setting up the interval of 
pixel electrodes narrowly as much as possible. In addition, even if it narrows the interval of pixel 
electrode 15 in this way, since the drive electrode 14 (14A, 14B, 14C) is formed in the bottom of the 
layer insulation film 18, the drive electrode 14 does not interfere in the formation field of the pixel 
electrode 15. 

[0021] Thus, including the pixel electrode 15 (15 A, 15B, 15C) which makes two or more trains, on the 
layer insulation film 18, the whole viewing area is covered at least and the back orientation film 20 is 
formed. 

[0022] Next, after describing above, the composition by the side of a glass substrate 12 and the front 
glass substrate 13 which counters is explained more concretely, the opposite medial surface (the back 
glass substrate 12 and field which counters) of the front glass substrate 13 is countered with each train of 
the pixel electrode 15 formed in the glass substrate 12, after describing above - as ~ the direction of a 
train ~ meeting ~ the pixel electrode i5 and abbreviation — the light filter 21 of the same width-of-face 
size is formed in the shape of a stripe The light filter 21 is arranged so that it may repeat in order of 
light- filter 2 1R for red, light-filter 21 G for green, and light-filter 2 IB for blue. Including these light 
filters 21R, 21G, and 2 IB, even if there are few opposite medial surfaces of the front glass substrate 13, 
the whole viewing area is covered, and the protective coat 22 is formed. Two or more above-mentioned 
scanning electrodes 16 as a transparent electrode are formed in the front face of a protective coat 22 in 
the shape of a stripe at the line writing direction. Furthermore, the whole viewing area is covered at least 
and the last orientation film 23 is formed in the front face of the protective coat 22 containing the 
scanning electrode 16. 

[0023] As mentioned above, although the composition by the side of the back glass substrate 12 and the 
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front glass substrate 13 was explained, ^iquid crystal \J is closed by the gap which these are stuck as 
countered through a predetermined gap through the sealant which was arranged and formed so that a 
viewing area might be surrounded, and which is not illustrated in the orientation film 20 and 23, and is 
formed by th, pJ]taclLDrientation film 20 , th e last. orientation film. 2 3, and the sealant, and the liquid crystal 
display 1 1 is constituted. 

[0024] As mentioned above, in this operation gestalt 1, although the composition of the liquid crystal 
display 1 1 of this operation gestalt 1 was explained, in order that three pixel electrodes 15 A, 15B, and 
15C corresponding to each drive electrode 14A, 14B, and 14C may counter the field to which the group 
(14A, 14B, 14C) of the scanning electrode 16 and the drive electrode 14 crosses, 3-fold matrix 
composition is realized. Thus, since the pixel electrodes 15 A, 15B, and 15C formed in an intersection 
field with the group (14A, 14B, 14C) of the scanning electrode 16 and the drive electrode 14 can be 
enlarged to the area near a pixel formation field, without receiving interference in the drive electrodes 
14 A, 14B, and 14C, a numerical aperture can be improved, and it becomes possible to perform the high 
display of brightness. Moreover, the drive electrode 14 also becomes possible [ increasing the number of 
the drive electrode multiplexed to one scanning electrode 16 ] in order not to receive interference of the 
pixel electrode 15. Thus, since increase in a drive electrode number and improvement in a numerical 
aperture can be aimed at, the reflected type liquid crystal display of the multiplex matrix composition 
which can perform a highly minute and good display is realizable. Drawing 2 and drawing 3 show the 
state where it is reflected by reflective pixel electrode 15B, and the outdoor daylight which carried out 
incidence to light-filter 21 G for green carries out outgoing radiation as a display light, becoming 
irregular by liquid crystal 17. In addition, in this operation gestalt 1, although light filters 21R, 21G, and 
21 B were formed along the direction of a train, respectively, along with a line writing direction, you 
may form in the shape of a stripe. 

[0025] (Operation gestalt 2) Drawing 4 shows the example which applied the electro-optics equipment 
concerning this invention to the penetrated type liquid crystal display. In addition, the back glass ^ 
substrate 12, the drive electrode 14, the layer insulation film 18, and the pixel electrode 15 consist of 
transparent materials, and except the point which is the composition equipped with the back light system 
24 as a lighting system behind the back glass substrate 12, since both these operation gestalten 2 are the 
same as the above-mentioned operation gestalt 1, they give the same sign to the same portion, and omit 
explanation. With this operation gestalt 2, the light from the back light system 24 is modulated in each 
pixel portion, and outgoing radiation is carried out to the front through the predetermined light filter 21 . 
The back light system 24 comes to have light source 24A, reflecting plate 24B, light guide plate 24C, 
etc. In addition, the operation and the effect of this operation gestalt 2 are the same as the above- 
mentioned operation gestalt 1. 

[0026] (Operation gestalt 3) Drawing 5 - drawing 7 are the modifications of the operation gestalt 1 
which applied the electro-optics equipment concerning this invention to the reflected type liquid crystal 
display. The plan in which drawing 5 shows the electrode composition of the liquid crystal display 1 1 of 
this operation gestalt 3, the cross section with which drawing 6 is equivalent to the C-C cross section of 
drawing 5 , and drawing 7 are the cross sections equivalent to the D-D cross section of drawing 5 . In 
addition, as for this operation gestalt 3, the group of a drive electrode consists of two drive electrodes 
14D and 14E. Two pixel electrode 15D located in a line with the opposite position where the scanning 
electrode 16 and a drive electrode group cross in the direction of a train, It is arranged, and while 
corresponding pixel electrode 15D and corresponding drive electrode 14D are connected by through 
hole 19D, corresponding pixel electrode 15E and corresponding drive electrode 14E are connected by 
through hole 19E, so that 15E may counter with the scanning electrode 16. Moreover, it has the 
composition of not having a light filter at the front glass-substrate 13 side. In addition, since other 
composition in this operation gestalt 3 is the same as that of the above-mentioned operation gestalt 1, it 
gives the same sign to the same portion, and omits explanation. 

[0027] With this operation gestalt 3, since two drive electrodes 14 (14D, 14E) are only arranged within 
the width of face of the line writing direction of the pixel electrode 15 (15D, 15E), the long drive 
electrode 14 of a width-of-face size can be formed more, and low resistance-ization of the drive 
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electrode 14 can be attained. Moreover, also in this operation gestalt 3, since the drive electrode 14 is 
formed in the bottom of the layer insulation film 18, the reflective pixel electrodes 15D and 15E cannot 
receive restrictions of the drive electrode 14, but can raise the area pulse duty factor (numerical aperture) 
of the pixel electrode 1 5 to a pixel formation field. Other operation and effects in this operation gestalt 3 
are the same as the above-mentioned operation gestalt 1 . 

[0028] As mentioned above, although the operation gestalt 1 - the operation gestalt 3 were explained, 
various kinds of change which is not limited to these and accompanies the summary of composition is 
possible for the electro-optics equipment concerning this invention. For example, although considered as 
the drive electrodes 14 A, 14B, and 14C which make a group by three, and the composition which it has 
with the above-mentioned operation gestalt 1 , it can also consider as the drive electrode which makes 
four or more groups. Moreover, although each above-mentioned operation gestalt was explained to the 
liquid crystal display which used liquid crystal 17 as an opto electronics material with the application of 
this invention, it is good also as electro-optics equipment of composition of having made EL layer 
equipped with the charge transporting bed containing electroluminescence material, the luminous layer, 
etc. intervene. In this case, as for a pixel electrode, it is desirable to form with the low cathode material 
of work functions, such as In-Mg, and it is desirable to form with a high anode material of work 
functions, such as ITO, as a scanning electrode. Furthermore, although considered as the composition 
which multiplexes a drive electrode to a scanning electrode with each above-mentioned operation 
gestalt, it is also possible to consider as the composition which multiplexes a scanning electrode to a 
drive electrode. 



[Translation done.] 
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